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Variety of pollens with different protein contents
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Pesticide class and types of compounds 

detected in 108 pollen samples in 2007

Frazier et al 2008. Amer Bee J.



Most frequently detected pesticides in 

pollen of honey bees



Most frequently detected pesticides in 

brood nest wax of honey bees



Beekeepers apply pesticides to control 

parasitic mites on bees

Fluvalinate (pyrethroid): 

1986- 1998

Coumaphos (organophosphate):

1999 - 2005



Life Cycle of Varroa destructor on Apis mellifera



Impact of Varroa destructor on Apis mellifera:

ÅReduces body weight and longevity

ÅSuppresses immune system

ÅVectors bee viruses

De Jong et al., 1982, Schneider and Drescher, 1987; Yang and Cox-Foster, 2005 



Neonicotinoid systemic insecticide
Neurotoxin: binds to and stimulates nicotinic acetylcholine receptors



Neonicotinoids

Chemical Brand Names Current Uses

imidacloprid Confidor, Merit, Admire, 

Legend, Provado, 

Encore, Gaucho, 

Premise

blueberries, citrus, cranberries, 

strawberries, pecans, stone fruits, 

cotton, corn, melons, vegetables, 

forestry, ornamentals, turf, and others

thiamoxetham Actara, Platinum, Helix, 

Cruiser, Adage, Meridian, 

Centric, Flagship

apple, pecan, stone fruits, melons, 

peppers, cotton, corn, and others

acetamiprid Pristine, Tristar, Assail, 

Intruder, Adjust

grapes, citrus, canola (seed treatment) 

citrus, pone fruits, leafy vegetables, 

ornamentals, and others

clothianidin Poncho, Titan, Clutch, 

Belay, Arena

corn (seed treatment) and canola 

(seed treatment) with others pending

thiacloprid Calypso apples, pears, cotton, and others

dinotefuran Dinotefuran none - some pending



Neonicotinoidsô Toxicity to Honeybees

Chemical Acute Contact LD50 

(ɛg ai/bee)

Acute Oral LD50

(ɛg ai/bee)

thiamethoxam 0.024

highly toxic

0.005

highly toxic

clothianidin 0.0439

highly toxic

0.0037

highly toxic

imidacloprid 0.078

highly toxic

0.0039

highly toxic

acetamiprid 8.1 

moderately toxic

15.1

slightly toxic

thiacloprid 17.32

practically nontoxic

17.32

slightly toxic



Foraging trip of a weakened 

bee in our modern 

landscape:



It used to beé

if fruit orchard or farm needed bees for 

pollination, a beekeeper brought in a few 

colonies for a handshake

http://www.art.com/







Almonds

ÅIn 2006, over 550,000 acres 

of almonds in bloom

ïat 2 colonies / acre, growers 

rented 1.2 million colonies of 

honey bees

ÅIn 2010, 750,000 acres will be 

in bloom

ïalmond growers will need more 

than half of all the commercial 

honey bee colonies in the US



Simple Beekeeping Economics

ÅCurrent price of honey (wholesale) = $1.20/lb

ÅBeekeeper with 2,000 colonies, producing 75 lbs/ 

colony can gross $180,000

ÅCurrent price for renting colony for almond 

pollination = $150/colony

ÅBeekeeper with 2000 colonies can gross $300,000 

during ñwinterò



Recipe for Disaster:

1. Resistant Varroa mites

2. Reduced forage and DIVERSITY of forage

3. Poor bee nutrition

4. Crop and urban pesticides

5. Depressed honey market

6. Increased acreage of almonds, blueberries, 

cranberries, pumpkins, etc etc etc 

7. $$ in pollination contracts 

8. Increased movement of bees

Mix well and addé.

New pathogens, new pesticidesé.



What are the symptoms of Colony 

Collapse Disorder (CCD)?

Healthy colony

CCD colony



Varroa Viruses

NutritionEnvironmental

Pesticides

In-Hive

Pesticides

Nosema



What can the public do?

Plant 

flowers!
www.xerces.org/poll

inator-conservation/ 

Å Pay attention to neonicotinoid systemic insecticide use, 

especially in urban landscapes!

Å Plant bee gardens  

Å Encourage roadside plantings of flowers

Å CRP land: put legumes in mix



What can pesticide applicators do?

Protect bees from Pesticides

Blossoms Č Bees! 

Blue orchard bee Honey bee Bumble bee

http://is.tc.cc.tx.us/~mstorey/honeybee.jpg


ñBeeò Flowers
Honey Plants

ÅClover

ÅAlfalfa

ÅBasswood

ñweedsò

ÅMustards

ÅBirdsfoot trefoil

ÅThistles

ÅDandelion

ÅPurple loosestrife

Gardens/ fruit trees

ÅVine crops

ÅBerries

ÅEtc. etc etc



Bees collect corn pollen but only when 

hungry (low protein content)

Bees collect nectar from soybeans in 

MN only when hot and humid 



Bees forage 2.5 miles from colony, on average




